Tobacco smoke, including secondhand smoke, causes cancer, heart and lung disease, and premature death.
1 College is a crucial period to prevent smoking initiation and progression from experimentation to established smoking, as well as to promote cessation, because virtually all smokers begin before age 26. 1 In 2010, 41% of individuals (21 million people) between the ages of 18 and 24 were in college, 2 and in 2011, 24% of college students (age 18 through 22) smoked in the past month.
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College students are emerging adults, a developmental period marked by increased freedom and exploration, 4 which may lead to experimentation with substance use. In addition, the major cigarette companies have agreed to accept limitations on advertising to children under age 18, 5 which makes college age the first time the tobacco companies can legally directly and aggressively target young people. Tobacco companies use marketing strategies that leverage the fact that these college students are entering new environments and are often more susceptible to social pressure. 6 Tobacco-free college campus policies have the potential to be high impact interventions to reduce smoking and secondhand smoke exposure among college students. 7-9 As of July 2013
there were almost 800 colleges with 100% tobacco-free policies 10 across regions, type of school (two-and four-year institutions) and communities (e.g., rural and urban), 11 including whole school systems and states enacting college smoke-and tobacco-free policies.
12-13
Comprehensiveness of tobacco-policies is a particularly important consideration as policies with exemptions in the form of designated areas may create confusion making the policies more difficult to implement and enforce, and still leave individuals exposed to secondhand smoke. In building entrances on campuses with 100% tobacco-free policies, compared to 1.7 butts per day on campuses with partial tobacco-free policies and 2.6 butts per day on campuses with no policy, suggesting dose-response between comprehensiveness of the policy and smoking on campus.
The American College Health Association (ACHA) recommends comprehensive tobacco-free polices, and outlines how to create a comprehensive policy with categories such as prohibition of cigarette/tobacco use, barring sales of tobacco/relationships with companies, and promoting the policy. 15 These categories are further specified, for example, the campus relationship with tobacco companies is a category with specific items related to sales, advertising, and distribution of tobacco (see Appendix A). Therefore, assessment of compliance with the American College Health Association guidelines is an effective measure of the comprehensiveness of policies.
11, 16
In 2010, Plaspohl and colleagues 11 interviewed key informants from 162 of the 175 campuses that the American Lung Association had identified as having a tobacco-free policy regarding whether or not their institution followed each element of the guidelines, and found wide variation. For example, the ACHA recommends that campuses offer evidence-based tobacco cessation services, but only 54% of the campuses interviewed provided such services.
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Because of this variation, the ACHA is a useful tool for assessing if college campuses are enacting robust tobacco policies. Another important consideration when analyzing universities tobacco policies is assessing how these policies reflect how these institutions choose to operate.
The Institutional Analysis Development framework 17-18 provides a structure to systematically organize the relationships of actions and outcomes between individuals involved in creating, extends this framework to categorize individual policy statements into three types of shared prescriptions by the organization: (1) strategies, which are regularized plans to apply policies;
(2) norms, which are prescriptions for policies that are implicitly enforced; and (3) rules, which are shared prescriptions for policies that are explicitly enforced.
This paper expands the literature in this area by presenting a method to measure policy comprehensiveness and wording using the ACHA guidelines as a standard as well as the Institutional Analysis and Development (IAD) Framework's Institutional Grammar Tool (IGT).
17 Analyzing university policies using these methods allows for assessing both how well universities comply with the ACHA tobacco specific recommendation and assessing how institutions operationalize their regulatory policies via strategies, norms, and rules. Using such an approach allows for a more in-depth analysis of the strengths and weaknesses of universities' tobacco policy wording and design.
METHODS

Selection of Campuses
We selected 16 colleges and universities throughout California to include campuses from different regions (north, central, and southern California) to reflect different social, political, and cultural environments and campus sizes, different institution types (two-and four-year campuses), and tobacco policy types (100% tobacco-free, 100% smoke-free, smoke-free with designated areas, and policies that simply implement the minimum state-mandated requirements of not being allowed to smoke within a campus-owned building or vehicle, or within 20 feet from a main entrance 
Policy Document Selection
Between June and August 2013, the relevant tobacco policy and implementation documents (including formal policies, implementation procedures, handbooks, and campus cessation services and additional resources) were obtained through online searches using keywords such as "tobacco" and "smoking" with the campus name supplemented with follow-up contacts with school officials. For this study, information available via written policies and the universities websites were used, but in two instances researchers contacted the university to follow-up. The first instance was for a campus that was identified as "smoke-free indoors only" but did not have any identifiable tobacco-policy for analysis using the IGT; their Office of Student Health stated they were complying with the state law 20 that prohibits smoking within campus-owned buildings and vehicles and within 20 feet from a main entrance. In the second instance, a campus also did not have any written policies that could be analyzed using the IGT; this campus, however, stated on its website that it was 100% smoke-free, which goes beyond the minimum state-mandated requirement. The authors called this campus and confirmed that the campus was smoke-free and that they were still negotiating the terms of their policy.
Because there was no written statement that adequately reflected the school's policy, for the IGT analysis the authors scored this school as having no written statement of the policy.
Policy Analysis
American College Health Association Guidelines
We developed a coding form (Appendix A) based on the ACHA Position Statement on A total ACHA score was calculated by dividing the number of ACHA guidelines a school implemented by 20, the number of guidelines. While scores can technically range from 0.0 to 1.0, the minimum possible score was 0.15 because three of the guidelines (no smoking inside buildings, no smoking inside vehicles, and no smoking 20 feet from the entrance of a building)
were required under California State Law 20 for all public buildings and vehicles.
The Institutional Grammar Tool
While the ACHA guidelines are useful for assessing how campuses specifically construct their tobacco policies, the Institutional Grammar Tool is a tool that can be used for any written policy statement. The IGT enhances our understanding of how the campus institution chooses to operate via their written policies by breaking down the elements of a policy into (1) strategies, Or else (O): actions that will occur if the aIm is not followed, i.e. be referred to the Dean.
Policy statements were coded sentence by sentence using ABDICO and categorized into the three types of institutional statement (strategies, norms, or rules) based on the 6 ABDICO components they manifest: 
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Coding
Each school was assessed using both the ACHA guideline 20-item scale and the IGT analysis. As the ACHA guideline functions as a checklist, the written policy as well as additional written statements and materials available on the campus's website were used to assess if the campus complied with the ACHA guideline. For the IGT analysis, the official written policy statement was parsed using the method already described.
A subsample of 4 schools were randomly selected and two coders (MR and DW) independently coded the schools using both the ACHA guidelines and the IGT analysis, then met with another researcher (AF) to discuss the coding, resolve discrepancies in interpretation, and formalize techniques for interpretation. The two researchers (MR and DW) then independently coded the remaining policies, after which the three researchers met again, to resolve remaining discrepancies. Two of the authors (AF and MR) have on-the-ground experience with implementing tobacco-free campus policies (at institutions not included in this study), which informed the consensus process.
Statistical Analysis
Medians and interquartile ranges (IQR) across the 16 schools were computed for overall ACHA score and each of the 6 ACHA category scores: prohibition of cigarette/tobacco use, barring sales of tobacco/relationships with companies, promotion of the policy, programs and services available, plans for implementing the policy, and whether the campus has a tobacco taskforce. Differences in total ACHA score were assessed by region and type of policy (100% tobacco -free, 100% smoke-free, smoke-free with exceptions, and following minimum state-mandated requirements) using the Kruskal-Wallis test and by two-vs. four-year school using the Mann-Whitney U test; both tests were chosen due to the fact that the data were not normally distributed and come from independent samples.
Medians and IQRs were also computed for the number of Strategies, Norms, and Rules both at the school level and for all schools combined. Because the data were not normally were assessed by region and type of policy (100% tobacco -free, 100% smoke-free, smoke-free with exceptions, and following minimum state-mandated requirements) using the Kruskal-Wallis test and by two-vs. four-year school using the Mann-Whitney U test.
RESULTS
ACHA Guidelines
The median ACHA guideline score for all schools was 0.35 (IQR= 0.25-0.52) (Figure 1 ).
No school completely implemented the ACHA guideline (i.e., scored 1.0). There were no significant differences for overall ACHA score by location (p=0.51) or school type (two vs. four) (p=0.33). There was a significant difference by type of policy with 100% tobacco-free schools having higher overall ACHA scores (p=0.01) (Figure 1 ).
All schools included aspects of policy which were required by law (no smoking within buildings or state-owned vehicles and no smoking 20 feet from the door). All schools addressed the topic of cigarette or tobacco use and, as one would expect, schools with the most restrictive policies (100% tobacco-free) scored the highest in these categories.
None 
IGT Policy Analysis
For all 16 schools combined, there were 197 institutional statements which were coded into Strategies (plans of action) Norms (prescribed actions which are thought to be informally enforced) and Rules (prescribed actions which are explicitly enforced). For all institutions combined, there were 70 Strategies, 106 Norms, and 21 Rules ( For four-year school policies there was a median of 5 Strategies (IQR=4-8), 6 Norms (IQR=3-13) and 0 Rules (0-2). For two-year school policies, there was a median of 1.50
Strategies (IQR=0.25-6.70), 5 Norms (IQR=3-9), and 1 Rule (IQR=0-4.50). Despite descriptive differences in the number of Strategies, Norms, and Rules of two-vs. four-year schools, statistical tests show no significant differences in the number of Strategies (p= 0.13), Norms (p=0.39) and Rules (p=0.27) in two-versus four-year schools. While all schools had strategies and norms, less than half (7/16) had rules.
For schools with 100% tobacco-free policies had a median of 2.5 Strategies (IQR=0.25-4.75), 4.5 Norms (IQR=1.50-11.25), and 1.5 Rules (IQR=-0.25-2.75), schools with 100% smokefree policies had a median of 5 Strategies (IQR=3-5), 6 Norms (IQR=5-6) , and 0 Rules (IQR=0-0), schools that are smoke-free with designated areas had a median of 6. The IGT analysis also allows for assessing policy statement by who is doing the action, the Attribute, and whom the action is directed at, the oBject. The Attribute can be specifically stated, for example "The University shall be completely tobacco-free effective the first day of the Fall semester, 2009." The Attribute, however, can also be implied, for example, in the sentence "Signs shall be posted at all entrances to campus grounds," the University is the implied Attribute. In instances where the Attribute is implied, unless an Attribute was specifically addressed in a preceding sentence that could be connected to the sentence with no specific Attribute, that Attribute was identified as a general entity such as the University or the campus community. The coders used contextual cues within the policy and their experiences as implementers of tobacco-free policies to decide who the Attribute was in instances when the Attribute was not specifically stated. In 128 instances, the university was the Attribute (68% implied), in 33 instances it was the general or campus community (51.5% implied), in 13 instances it was department heads or managers (0% implied), in 9 instances it was various offices (11% implied), in 8 instances it was students (0% implied), in 4 it was employees (0% implied), and in 2 it was a taskforce (0% implied) (Table 3) . Table 4 gives an example breakdown of norms statements that had the university as the actor which accounted for 37% of all institutional statements. The deontic words (words used as prescriptions) were: "prohibits," followed by "shall," "permits," and "is responsible for."
Additionally, there were a number of aims for these prescriptions, with the majority centering on tobacco use. In only two instances was there was a specific oBject (or specified individuals on whom the action was directed) for the Norms statement. The first instance identified employees and students as individuals to whom "The University shall make available a list of cessation services," the second instance identified employees students and visitors as individuals to whom "The University was responsible for publicizing information regarding the policy to." In all other instances there was no individual or group of people that the actions of the university were specifically targeted to.
There were fewer Rules than any other type of statement, with only three types of actors for such statements, the general community, students, and employees (Table 3) . Table 5 illustrates the makeup of rules statements when students are the actors. The example of students was selected as smoke-and tobacco-free policies are often targeted at students. The prescription words were "shall," "may not/must not," or "may/must." There was also the use of conditions, 
COMMENTS
While there is a trend for colleges and universities to go smoke-and tobacco-free, it is important to consider what it means for a school to have a strong policy and how schools formulate their policies. We assessed schools with 4 different types of policies (ranging from 100% tobacco-free to minimum state-mandated rules). While 100% tobacco-free schools had higher ACHA scores than schools with less restrictive policies, these schools still failed to address all of the categories that the ACHA recommends for a comprehensive policy. In particular, few schools (tobacco-free and otherwise) addressed their relationships with tobacco companies. Smoke-and tobacco-free policies affect young people by creating a setting in which smoking and the use of tobacco is denormalized. 21 In addition, adolescents who do not smoke but who are exposed to tobacco advertising are more likely to initiate smoking than those not exposed to such advertising, 22 and smoking among college students is associated with tobaccoattending industry sponsored events. 23 Having statements that limit smoking or tobacco use while at the same time allowing for, or not expressly prohibiting, the distribution, advertisement, or sales of tobacco products on campus could result in less impactful policies.
It may be that schools with less restrictive policies and lower ACHA scores have made an affirmative decision not to create comprehensive policies. While many two-and four-year colleges are deciding to go smoke-and tobacco-free, such policies are still at the vanguard of tobacco control and may run against concepts related to individual choice. For example, one community college district policy states that "The District, therefore, discourages the practices of smoking, but provides for opportunities for those who smoke as long as there is no impact upon the rights and health of non-smokers." This statement suggests that the rights of smokers should be given equal, if not higher priority, to that of non-smokers. Such equivocating hinders the effectiveness of tobacco and smoking policies, with schools with designated areas having higher rates of cigarettes litter than schools with no exemptions.
14 While schools with 100% tobacco-free policies had higher ACHA scores (p=0.01) they did not have more Rules (p=0.72) than schools with other types of policies. While all schools in this study had a plan for enforcement, less than half (7/16) had Rules specifying penalties when individuals went against the policy. It may be that schools with tobacco-free policies are hoping to change social norms and thus have implementation strategies that "depend on the thoughtfulness of the campus community" rather than formal enforcement. Using a social-norms approach with no explicit penalty, however, may be counterproductive, and result in feelings of dissatisfaction over a policy that exists in name only.
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This is the first study to our knowledge that used the IGT 18-19 to assess college tobacco policies. This is also the first study to our knowledge that attempts to statistically assess the relationship between Strategies, Norms, and Rules. More than half (53%) of the statements schools used in their policies were Norms, or statements that described prescribed actions that tend to be enforced by participants. Studies utilizing the IGT to analyze policies in other arenas, such as those related to US transportation, also found that the bulk of a written policy was made up of Norms statements. 18, 25 The second most common type of statement in our study were Strategies (36%), regularized plans of action, and the least common types of statements were Rules (11%), statements that had a prescribed action and an explicit penalty for failure to do the action.
In over a third of the statements, the actor engaging in the policy was identified as the university and in 68% of these instances the actor was implied. This lack of specificity over who is doing the action may also lead to policies that are unclear and difficult to enact because there is debate over which entity or organization is responsible for which role.
There was no significant correlation between the number of Strategies and Rules While it is important to create policies with regularized plans for how to apply policies (Strategies) and prescriptions that are implicitly enforced (Norms), it may be particularly important in the case of tobacco-free policies to ensure that these written policies also include explicitly enforceable Rules statements. Without clear enforcement rules these policies may be perceived as "a total joke" 26 it is also possible that individuals who would comply are unable to do so because of lack of awareness regarding the policy. For example, Russette and colleagues found that 70% non-compliant smokers on a US state-supported campus with a tobacco-free policy did not know they were not in compliance. 27 This study assessed campus compliance with ACHA guideline and the way they structured their written policies into Strategies, Norms, and
Rules. Future studies should evaluate policies outside of California and more work is needed to assess the link between policy adoption and on the ground implementation.
Limitations
We used information available in the official written policy of the campus and information available via the campus's website. It is possible that a campus may have informal unwritten policies related to tobacco or written policies that we did not find using these methods.
Due to the small sample size of this study, it is likely that there was not adequate power to correctly reject the null hypothesis. Additionally, it is possible that factors such as school size impacted how well the policies followed ACHA guideline and how the policy statements were structured.
Conclusion
Colleges are being seen more and more as a place to model and establish healthy behavior patterns. As a result, there is a large push for schools to go tobacco-free. As more and more campuses decide to adopt tobacco-free policies, they face issues regarding how to most effectively create, implement, and maintain such policies. This paper uses two approaches (the ACHA and the IGT) to assess the comprehensiveness and wording of 16 colleges throughout California. While schools that had 100% tobacco-free policies also had the highest ACHA scores, they still failed at addressing issues related to relationships between schools and tobacco companies. Less than half the schools assessed had Rules statements, or enforceable penalties related to policies. The lack of Rules statements may be an indicative of an approach that privileges changing social-norms vs. enforcement, but such an approach may backfire with students, faculty, and staff viewing such policies as ineffective and in name only. Campus policies can be strengthened by using the ACHA recommendations as a step-by-step guideline ACCEPTED MANUSCRIPT
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for creating a policy, including enforceable rules, and ensuring that the individuals and entities who are responsible for engaging in the action and toward whom the action is directed are clearly specified. 
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